Adenovirus VA RNA: An essential pro-viral non-coding RNA.
Adenovirus (AdV) 'virus-associated' RNAs (VA RNAs) are exceptionally abundant (up to 10(8)copies/cell), heterogeneous, non-coding RNA transcripts (∼ 150-200 nucleotides). The predominant species, VA RNAI, is best recognized for its essential function in relieving the cellular anti-viral blockade of protein synthesis through inhibition of the double-stranded RNA-activated protein kinase (PKR). More recent evidence has revealed that VA RNAs also interfere with several other host cell processes, in part by virtue of the high level to which they accumulate. Following transcription by cellular RNA polymerase III, VA RNAs saturate the nuclear export protein Exportin 5 (Exp5) and the cellular endoribonculease Dicer, interfering with pre-micro (mi)RNA export and miRNA biogenesis, respectively. Dicer-processed VA RNA fragments are incorporated into the RNA-induced silencing complex (RISC) as 'mivaRNAs', where they may specifically target cellular genes. VA RNAI also interacts with other innate immune proteins, including OAS1. While intact VA RNAI has the paradoxical effect of activating OAS1, a non-natural VA RNAI construct lacking the entire Terminal Stem has been reported to be a pseudoinhibitor of OAS1. Here, we show that a VA RNAI construct corresponding to an authentic product of Dicer processing similarly fails to activate OAS1 but also retains only a modest level of inhibitory activity against PKR in contrast to the non-natural deletion construct. These findings underscore the complexity of the arms race between virus and host, and highlight the need for further exploration of the impact of VA RNAI interactions with host defenses on the outcome of AdV infection beyond that of well-established PKR inhibition. Additional contributions of VA RNAI heterogeneity resulting from variations in transcription initiation and termination to each of these functions remain open questions that are discussed here.